A multi-channel loss queueing system is investigated. The input stream is a controlled point process. The service in each of m parallel channels depends on the state of the system at certain moments of time when input and service may be controlled. To obtain explicitly the limiting distribution of the main process (Zt) (the number of busy channels) in equilibrium, an auxiliary three dimensional process with two additional components (one of them is a semi-Markov process) is treated as semi-regenerative process. An optimization problem is discussed. Simple expressions for an objective function are derived.
INTRODUCTION
The loss queueing models were originally used to describe the first telephone communication systems. Any such system was equipped with finite many lines, and every new call entering the system was immediately lost if all lines were busy. In the general telephone communication model the input stream of calls formed an arbitrary renewal process, and the telephone call durations in each of the lines were exponentially distributed. These models were completely investigated by Takics [3] in his classical work. We could attempt making similar systems more flexible, for instance, by governing the input stream of calls and even their "servicing process."
Technological perfection provides wide possibilities to control stochastic systems and does so in such a way to considerably improve their effectiveness. One can give plenty of examples occuring in real life (telephone communication systems, computer systems, airports, hospitals) where such a control is a real consideration. However, we restrict ourselves to conceivably the most descriptive model-a transportation system.
Suppose that the vehicles loaded with a raw material depart a production center and move towards a certain storehouse. Upon arrival of a vehicle the material delivered is deposited in a storage unit for the redistribution. The material is shipped (in lots) until the storage unit becomes free again. Suppose that the number of units available is m. If all storage units are busy upon arrival of the delivery vehicle the product cannot be stored (it is perishable) and thus is certainly lost for the system. Elimination or reduction of such loss becomes extremely important. In many storehouses a penalty is paid not only for inability to store a product, but also for storing it in alternative locations. On the other hand it is undesirable to have a large number of idle storage units. Such a system can be optimized in several ways:
1)
If the vehicles deliver the goods to several consumption points then it is worthwhile to choose a "longer" route if the store is overstocked.
2)
In some cases a scheduler can decide not to send any vehicle at all until the store has sufficient storage for new inventory.
3)
The store can also attempt to intensify the service (for instance, additional promotions or advertisements).
To arrive at an optimal policy is an important task, specifically under the above cost considerations.
The model above can be formalized as follows.
Let Z be the number of storage units occupied by the goods at a time (>_0). There are exactly m storage units in the system. The nth vehicle departs the base at time T n and arrives in the store at time Tn+l. We assume that Tn+ Tn is distributed in accordance with the distribution function (DF) Axn e {A0(x), A(x) Am(X)}, where X n" ZTn _, 
Because the system (3.2) is finite the solution of (3.2) can be derived directly by using standard computational algorithms. To find the solution of (3.2) explicitly we assume that (3.4) 3.1 Theorem. For the transportation system with input and servicing process defined by (3.4) and (3.4a) the invariant probability measure P of (Xn) is given by the following formulas" It can easily be shown that (4.14) and (4.12) for n--m coincide.
To find the unknown probabilities Ujk(0 and rtk (0) 
The latter enables to obtain n n explicitly from (4.12) and (4.13) in form of the expressions (4.1) and (4.2). The proof of the theorem is therefore completed. [T1],re E.
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